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In kinetoplastid flagellates such as Trypanosoma, Leishmania and Crithidia, one percent of thymidine is replaced by a JBP1 has increased flexibility and undergoes a conformational change upon recognition and binding of J-DNA 48 (Heidebrecht et al., 2011; Heidebrecht et al., 2012) . This flexible nature of JBP1 has proven to be the most likely 49 bottleneck that has prevented us to crystallise JBP1 over countless efforts.
50
To decrease JBP1 flexibility, we decided to use nanobodies as crystallization chaperones. In the early 1990s it was 51 discovered (Hamers-Casterman et al., 1993) that camelids possess a type of immunoglobulin (Ig) with only one heavy 52 chain and and three Ig domains, compared to the classical Ig composed of a light chain with two Ig domains and a heavy 53 chain with four Ig domains. Nanobodies are the recombinant variable domains of camelid heavy-chain antibodies, 54 produced by immunization of llamas, and have been a valuable tool in structural biology. They are often used as 55 crystallization chaperones, which will bind with high affinity to target molecules decreasing their flexibility and 56 providing the necessary crystal contacts (Korotkov et al., 2009; Rasmussen et al., 2007) . 57 We have raised nanobodies that bind specifically to JBP1. Here, we present the characterisation of nanobody-6 (Nb6) 58 which binds JBP1 with high affinity, and its serendipitous and somewhat unfortunate crystallisation in the absence of 59 JBP1. This is therefore also a cautionary tale on nanobody-aided crystallisation: although it rarely happens, excellent 60 nanobodies against their targets can crystallise alone. The structure of Nb6 has been refined, and we present the ensemble 61 refinement which showed that only one of the complementarity determining regions (CDRs) is flexible while the other 62 two adopt well-defined conformations. Constructs encoding for nanobodies were transformed in Escherichia coli (WK6 strain) (Table 1) and were grown and 66 purified as described (Pardon et al., 2014) . In short: cells were grown in teriffic broth (TB) media supplemented with buffer was added to the culture followed by incubation on ice for 60 min. The culture was centrifuged at 9000 g for 40 72 min and the supernatant was subjected to immobilized metal affinity chromatography using Ni-chelating sepharose beads.
73
Binding to the beads was performed for 60 min at 4°C followed by two washing steps, using 10 mL Wash Buffer 1 (50 74 mM Na phosphate pH 7, 1M NaCl) and 30 mL Wash Buffer 2 (50 mM Na phosphate pH 6, 1M NaCl). Elution was 75 performed in 5 mL of Elution-Buffer (50 mM Na phosphate pH 7, 150 mM NaCl, 300 mM Imidazole). Imidazole was 76 research communications publBio 3 D_1200008622_model-annotate_P1 removed by dialysis and fractions containing nanobodies, were analyzed using SDS-PAGE.
77
JBP1 with a strep-tag was purified as previously described (van Luenen et al., 2012) . 78
Surface plasmon resonance 79
The binding affinity towards JBP1 was determined by surface plasmon resonance using a Biacore T200 (Life Sciences 80 General Electric). JBP1 containing a strep tag was immobilized on a Series S Sensor Chip SA (Life Sciences General 81 Electric). The experiment was performed in a buffer consisting of 20 mM HEPES/HCl (pH 7.5), 140 mM NaCl, 0.05% 82 Tween-20, 1mM TCEP, and 1mg/mL BSA. Increasing concentration of Nb6 was injected consecutively over the chip.
83
The data was analyzed using the Biacore T200 Evaluation software and GraphPad Prism 7 (GraphPad Software Inc.). The protein-nanobody complex was set up in a 96-well 3-drop Swissci plates sitting-drop format ( Table 2 ). The drops 87 consisted of 100 nL protein/nanobody complex with 100 nL of reservoir. After two days crystals appeared at 277 K in 88 25% w/v PEG3350 and 0.3 M citric acid (pH 3.5). For vitrifying the crystals for data collection 30% v/v glycerol was 89 added as cryoprotectant. Diffraction data were collected at 100K at the European Synchrotron Radiation Facility on the 90 MASSIF beamline (Bowler et al., 2015; Svensson et al., 2015) . Details of data collection and processing are given in 91 Table 3 . The TLS groups were optimized to two groups per chain: one from the N-terminus up to residue number 90, and the 104 second from 91 to the C-terminus. Side-chain alternates were modelled for 17 amino acids in total. Additionally, two 105 main-chain alternates were built for the Gly29 and Gly30 of the first chain. Notably, the conserved cysteine bridge shows 106 two clearly distinct conformations in chain B.
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To analyse the conformation flexibility of the CDR loops, the structure was also refined with 108 phenix.emsemble_refinement (Burnley et al., 2012) . for CDR1 and CDR2, and at 1.0 σ for CDR3. The mF o -DF c map is shown at 3.0 σ in all cases. The backbone is shown as a tube for clarity; for side-chains, all atoms are shown. The density for CDR1 and CDR2 is very well-defined; for CDR3, however, the contour level had to be decreased to show clear density. Still, there is hardly any density observed for the side-chains in the tip of CDR3. Partly, this can be explained because there are two arginines and a glutamic acid in the tip, which are often flexible side-chains in general.
